OPTICAL DEVICE 



BACKGROUND OF THE INVENTION 

Field of Invention 

5 The invention relates to an optical device used in plane image input devices such as 

scanners or printers. 

Related Art 

Aside from drawing, video conferencing, multimedia and computer briefing, digital 
information is also important in business documents. Although paperless offices have not 
10 been realized, scanning has been used to generate electronic documents in business to 
reduce the use of paper. 

The scanner has been a common input device because its operation is very simple. 
One only needs to open its lid, places the original document on its glass, and then covers the 
lid back. The rest is left to its operating software to control the scanning job. 

15 The basic principle of the scanner is using a mechanical or electronic scanning module 

to read image points on the original document and then converting the points into a digital 
form. Since it casts light on the surface of the original document and converts the 
reflected brightness into digital information, it is called the photoelectric conversion. 
During the process that the image sensor reads the image signal on the original document, 

20 the light emitted from an illuminating source projects onto the surface of the original 
document. The light reflected by the original document goes through a lens to form an 
image on the sensor. Through the photoelectric conversion, it is converted into an output 
voltage proportional to the density of the image. 

In recent years, all electronic devices become more compact, so are the scanners. 
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However, the reflector for reflecting light forbids the minimization of the scanner volume. 
Therefore, it is an important issue how to minimize the volume of the scanning module. 
In addition to scanners, other plane image input devices such as printers also have similar 
problems. 

5 SUMMARY OF THE INVENTION 

An objective of the invention is to provide an optical device to minimize the plane 
image input device and to reduce optical energy attenuation during the transmission 
process. 

The disclosed optical device is used in a plane image input device. The optical device 
10 has a body including an incident end and an emergent end. After a light beam enters the 
body, it undergoes a total reflection inside the body and leaves the body from the emergent 
end. The body further includes a first reflector, a second reflector, a third reflector, a 
fourth reflector, a first junction surface, and a second junction surface. The first reflector 
connects to the incident end and to the first junction surface at an angle of 135 degrees. 
1 5 The second reflector connects to the emergent end and to the third reflector at an angle of 
90 degrees. The second junction surface connects to the third reflector and to the fourth 
reflector at an angle of 135 degrees. The fourth reflector connects to the incident end. 

When in use, a beam of light enters the body via the incident end, undergoes an internal 
total reflection, and emerges from the emergent end. The internal total reflection is 
20 achieved by totally reflecting the light from the first reflector to the second reflector, to the 
third reflector, to the fourth reflector, to the first reflector, and finally emerging from the 
emergent end. Therefore, using the disclosed optical device in a plane image input device 
can reduce its overall size and optical energy attenuation during the optical transmission. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 The invention will become more fully understood from the detailed description given 

hereinbelow illustration only, and thus are not limitative of the present invention, and 
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wherein: 

FIG. 1 is an exploded view of a first embodiment of the invention; 
FIG. 2 shows how the first embodiment works; 
FIG. 3 is an exploded view of a second embodiment of the invention; 
5 FIG. 4 shows how the second embodiment works; 

FIG. 5 is an exploded view of a third embodiment of the invention; 
FIG. 6 shows how the third embodiment works; 

FIG. 7 is an exploded view of a fourth embodiment of the invention; and 

FIG. 8 shows how the fourth embodiment works. 

1 0 DETAILED DESCRIPTION OF THE INVENTION 

Common plane image input devices include scanners and printers. Taking the scanner 
as an example, the reflector for reflecting the light beam from an illuminating source in its 
internal scanning module often forbids the scanner size from becoming smaller. Other 
plane image input devices have similar problems. The invention thus discloses an optical 
15 device that reduces the size of the plane image input device and the optical energy 
attenuation during its transmission. 

As shown in FIG. 1, the disclosed optical device consists of a body 1, including a first 
device 11 and a second device 12. The first device 11 includes an incident end 111, a 
fourth reflector 112, a second junction surface 113, a third reflector 114, and a first 
20 touching surface 115. The incident end 111 is a convex surface, connecting to the fourth 
reflector 1 12. The second junction surface 1 13 connects to the fourth reflector 112 at an 
angle of 135 degrees and to the third reflector 1 14 at an angle of 135 degrees too. The first 
touching surface 115 connects to the incident end 111 and the third reflector 114. The 
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second device 12 includes a first reflector 121, a first junction surface 122, an emergent 
surface 123, a second reflector 124, and a second touching surface 125. The first reflector 
121 connects to the first junction surface 122 at an angle of 125 degrees. The first 
junction surface 122 connects to the convex emergent end 123. The second reflector 124 
5 connects to the emergent end 123 and to the second touching surface 125. The second 
touching surface 125 includes several convex surfaces 1251, 1252. The convex surfaces 

1251, 1252 corresponds to the first touching surface 115 which is flat. The first touching 
surface 115 also has several convex surfaces 1151, 1152. Likewise, the convex surfaces 
1151, 1 152 corresponds to the second touching surface 125 which is flat. 

10 FIG. 2 shows how the optical device disclosed in the first embodiment works. The 

optical device corresponds to an illuminating source 20 of the plane image input device. 
The first touching surface 1 1 5 of the first device 1 1 touches the second touching surface 
125 of the second device 12 so that light emitted from the illuminating source 20 is 
reflected to enter the body 1 via the incident end 111. After an internal total reflection, the 

15 light beam emerges from the emergent end 123. In detail, after the light beam enters the 
body 1 via the incident end 111, it is reflected by the first reflector 121 to the second 
reflector. After being reflected by the second reflector 124, the light beam goes through 
the convex surface 1151 to the third reflector 114. After being reflected by the third 
reflector 114 to the fourth reflector 112, the light beam goes through the convex surface 

20 1251 to the first reflector 121. Going through in order the second reflector 124, the 
convex surface 1152, the third reflector 114, the fourth reflector 112, the convex surface 

1252, and the first reflector 121, the light beam finally emerges from the emergent end 123. 
Therefore, using the disclosed optical device in a plane image input device can reduce its 
size and optical energy attenuation. 

25 FIG. 3 shows an exploded view of the optical device in a second embodiment of the 

invention. FIG. 4 shows how the second embodiment works. From the drawings, one 
sees that the incident end 1 1 1 and the emergent end 1 23 can be either convex as in the 
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previous embodiment or planar, both achieving the same effects. 

FIG. 5 is a schematic view of a third embodiment of the invention, and FIG. 6 shows 
how the third embodiment works. In the embodiment, the optical device is a single object. 
That is, it does not have the above-mentioned first touching surface 115 and second 
touching surface 125. The first reflector 121 connects to the incident end 111, and the 
second reflector 124 connects to the third reflector 114. When in use, the light beam 
experiences the same reflections, but without going through the convex surfaces 1251, 1252, 
1151, 1152. Using the disclosed optical device in a plane image input device can 
effectively reduce its size and optical energy attenuation. 

FIG. 7 is a schematic view of a fourth embodiment of the invention, and FIG. 8 shows 
how the fourth embodiment works. From the drawings, one sees that the incident end 1 1 1 
and the emergent end 123 can be either convex or planar, both achieving the same effects. 

Certain variations would be apparent to those skilled in the art, which variations are 
considered within the spirit and scope of the claimed invention. 



